The digestibility of forage organic matter is basically determined by that of the cellwalls and, therefore, by their degree of lignification.
Introduction
Predicting the nutritive value of forage crops and feedstuffs from their chemical composition is a problem which agricultural scientists have faced for a long time. It has given rise to a great deal of work (see B ARNES , 1973 ; M ORRISON , 1976) and is still a subject for interest in spite of the enzymatic methods which The extent of cell-wall degradation by the microorganisms of the reticulorumen (and of the large intestine) is extremely variable. The thin cell-walls of the cellulosic tissues (mesophyll, phloem) are completely degraded as shown by their absence in the faeces (G RENET , 1966) . In contrast, the thick cell-walls that are incrusted with lignin (sclerenchyma, xylem) or piotected with a thick cuticle (epidermis), are entirely undigested or degraded to a low extent as shown by microscopic techniques (Axtrr, 1979) .
For nutritional purposes, the forage cell-wall content can be divided diagrammatically into two fractions M INSON , 1964, M lNSO rt 1976) (fig. 1) : 1) one fraction that may be regarded as potentially fully digestible (DCW) . It comprises the fraction of the forage cell-wall polysaccharides that is not protected by lignin, cutin or other structural inhibitors ;
2) a fraction that may be regarded as completely indigestible (NDCW) . It comprises lignin and cutin and the fraction of the forage cell-wall polysaccharides that they protect from degradation. Xylans can be linked to lignin and thus hemicelluloses are clearly less digestible than pectic substances (arabinose) and cellulose (J ARRIGE and M INSON , 1964 (G ORDON , 1975 NORMAN, 1935 (Mc L EOD and Mirrsorr, 1972) , of by increasing the acid-strength (Mc L FOD and M INSON , 1972) . Correcting the ADF for its ash content has improved the accuracy for some species but decreased it for others (Mc L EOD and M l rrsorr, 1972 ; J ARRIGE , unpublished). Therefore, improvements in the accuracy of predicted digestibility should be achieved by selecting the optimum conditions for each forage group (species...). However they seem to be much too time-consuming to warrant any change in the analytical condition proposed by VA N SO E S T .
Other one-step hydrolytic treatments have been proposed to obtain a ligno- (Mc L EOD and MirrsoN, 1974 The N distribution in forages is modified by processes of conservation. The plant enzymes cause extensive proteolysis (autolysis) during wilting and/or the early stages of ensilage (GouET et al., 1965 (RoY et al., 1977) and in France by INRA (J.a RR rcE et al., 1978 ; V ER iTE et al., 1979) . They require a prediction of both the rumen degradability of feed N and the microbial protein synthesis in the rumen (see reviews by TnMMrrrcn (1979) and V ERITE (1980) (W ALDO , 1978) . Only limited comparisons of some of these laboratory procedures have been made (C R awFORn et al., 1978 ; C'ROOKER et ccl., 1978 ; W ALDO and GoE H RIrrG, 1979) Classification of feeds were roughly the same but significant interactions of feed by methods were observed. Solubility of forage N has been found moderately related (R = 0.55) to in vivo degradability in the sole comparison available (G.R.I. 1977) and closely related to N disappearance in a dacron bag suspended in the rumen (C RAWFORD et al., 1978) or to NH 3 production in an in vitro incubation with rumen digesta (V ERITE and D EMARQUILLY , 1978) (fig. 9) (TanttvnNCn, 1979 The latter position has been adopted by research groups in different countries, U.S.A. (B URROUGHS et al., 1975 ; S ATTER and R OFFLER , 1975) , United Kingdom (RoY et ccl., 1977) , Western Germany (K AUFMANN , 1977) , France (J ARRIGE et al., 1978 ; V ERITE et al., 1979) . In spite of being incomplete at present, the new systems overcome most of the DCP system shortcomings. For example, the French PDI system allows : 1°) a better assessment of the potential protein values of feeds, especially of grass silages ; 2°) a prediction of the associative effects between feeds ; 3°) an easy calculation of the quantity of urea, or other forms of non-protein nitrogen that would be useful ; 4°) a prediction of the response to a supply of protected proteins or amino acids and 5&dquo;) a better nutrition of the rumen microorganisms.
However, it is fully recognized that in many practical circumstances little error may be incurred by using the DCP system with proper corrections for NPN rich feedstuffs and diets.
